Suicide is a major public health problem and the leading cause of premature death in patients with schizophrenia. Information about the patient's personality is helpful for assessing the risk of suicide attempts and suicidal ideation. The sample consisted of 120 outpatients with a diagnosis of schizophrenia, 29 of whom had previously attempted suicide. We used the Temperament and Character Inventory to assess personality differences between patients who had previously attempted and had not previously attempted suicide and between patients who had and did not have current suicidal ideation. Current suicidal ideation was assessed using the 4-point severity scale, which is item 9 from the Beck Depression Inventory. The character dimension Self-transcendence was shown by logistic regression to be a predictor of lifetime suicide attempts. Low Selfdirectedness was shown to be a predictor of current suicidal ideation. To prevent suicidal behavior, it is important to better understand the personality traits associated with suicidal ideation and suicide attempts. Suicide attempts and suicidal ideation in schizophrenia may not represent the same phenomenon ranging on a single continuum. The importance of these results suggests that further study is needed.
Introduction
Suicide is a major public health problem which ranks among the top ten causes of death for individuals of all age groups in many countries (Diekstra, 1993) . The rate of suicide attempts in schizophrenia is reported to be between 20-40% (Meltzer, 1998; Kasckow et al., 2011 ) and it appears to be the leading cause of premature death in this population with a lifetime rate of 4.9% (Palmer et al., 2000) .
Earlier studies of patients with schizophrenia have associated suicide risk with specific psychiatric symptoms (e.g., depressive symptoms, feeling of hopelessness, positive symptoms and negative symptoms) and such factors as awareness of illness, substance abuse, medication nonadherence and high family stress (Hawton et al., 2005; Pompili et al., 2009 ). On the other hand, personality is a broad concept involving both basic neurophysiological and potentially genetically determined traits (i.e. temperament) and developmental aspects (i.e. character) and interacts with psychopathologic as well as with psychosocial variables (Cloninger et al., 1993; Hori 2008; Smith et al., 2008) . The association of personality with suicide risk in the population of psychiatric patients has been demonstrated (Calati et al., 2008; Giegling et al., 2009) . In order to better understand and prevent suicide, it is important to get a deeper insight into personality traits which may be associated with suicidal ideation and suicidal behavior in patients with schizophrenia.
The psychobiological temperament and character model of personality is one of the widely used models. This model may be of special importance to this issue, because it attempts to describe the neurobiological structure underlying the pervasive attitudes of the individuals towards their environment. The model comprises of four temperament (Novelty seeking, Harm avoidance, Reward dependence and Persistence) and three character dimensions (Self-directedness, Cooperativeness, Self-transcendence) (Cloninger et al., 1993) . Previous studies, which included various diagnostic categories of patients, revealed mainly two temperamental traits which may predispose to suicide attempts: higher Novelty seeking (Gil, 2003; Grucza et al., 2003; Becerra et al., 2005) , a dimension that implicates impulsivity, curiosity, attention seeking and proneness to risk taking behavior and higher Harm avoidance Becerra et al., 2005; Grucza et al., 2005; Calati et al., 2008) , that reflects anxious persons prone to depression and pessimism. Studies also revealed character traits such as low Selfdirectedness Becerra et al., 2005; Grucza et al., 2005) , low Cooperativeness (van Heeringen et al., 2003; Becerra et al., 2005; Calati et al., 2008 ) and high Self-transcendence (Bulik et al., 1999; Becerra et al., 2005) to be associated with suicidal behaviour. Low Self-directedness reflects lack of purpose, autonomy, reliability and self-acceptance, and low Cooperativeness is found in individuals low in social skills and capacity to cooperate. Both of these character dimensions reflect an immature personality. High Self-transcendence is associated with fragile ego-boundaries, idealism and magical thinking (Cloninger et al., 1993) . However, samples consisting exclusively of patients with schizophrenia have not so far been analyzed to assess the relationship between personality dimensions and suicide attempts.
There are two views in the current research on suicidality. The one prevailing, is the continuity approach that considers suicidal ideation, suicide attempt and completed suicide to represent different aspects of the same psychopathological phenomenon ranging on a single continuum and the alternative, dichotomy approach which states that various types of suicidal behavior and ideation underlie different psychological mechanisms and are associated with distinct populations and personality traits (Gil, 2005; Conrad et al., 2009 ). Specifically, a suicidal attempt is defined as a non-habitual behavior with the intent of ending one's life which was unsuccessful in causing death (Pompili et al., 2009) , while suicidal ideation may be a manifestation of actual intention to die, but it may also reflect feelings of hopelessness, helplessness, or other forms of emotional distress (Gil, 2005) .
Our aims were to, for the first time, assess the differences in temperament and character dimensions between suicide attempters and non attempters, as well as between suicide ideators and non-ideators within a group of schizophrenia patients. We also aimed to elucidate whether personality dimensions predicted previous suicidal attempts and suicidal ideation and whether suicide attempts and suicidal ideation among patients with schizophrenia were derived from the same personality dynamic.
Methods

Subjects
A hundred and twenty stable outpatients (58.3 % male) with a diagnosis of schizophrenia established using a structured clinical interview (Mini International Neuropsychiatric Interview) (Sheehan et al., 1998) were assessed over the course of 12 months. The patients were drawn from two psychiatric institutions: University Hospital Center Zagreb and Neuropsychiatric hospital "Dr. Ivan Barbot". The mean age was 33.9 years S. D. 10.47 (range 19-64) and the mean duration of illness 7.8 years S.D. 7.29.
All participants gave written informed consent after receiving a comprehensive explanation of the nature of the study. The study was approved by ethics committees of the two institutions. Patients who fulfilled the DSM-IV criteria for mental retardation, organic brain disease, severe physical disorders, history of drug/alcohol dependence, and those with low comprehension skills were not enrolled. All patients were receiving antipsychotic medication. Twelve patients who fulfilled these criteria refused to participate. There were no differences in age and gender between patients included and those who refused to participate in the study. None of the assessed patients completed suicide in the course of the data collection, to the best of our knowledge.
Instruments
Lifetime suicide attempts were assessed during the psychiatric interview and were defined as any voluntary, harmful behavior with a suicidal intent. Current suicidal ideation was assessed using item 9 from the Beck Depression Inventory (BDI) (Beck et al., 1979) which has been previously used for this purpose (Valtonen et al., 2009 ). This item has the following alternative statements: 0=I do not have any thoughts of killing myself, 1=I have thoughts of killing myself, but I would not carry them out, 2=I would like to kill myself and 3=I would kill myself if I had the chance (Beck et al., 1979) . As no patient chose statement "3", and just 3 patients chose statement "2" on BDI item 9, this variable was dichotomized. Those who scored "1" or "2" on item 9 of BDI were considered as the group of current suicidal ideators (22.5%) and those that scored "0" comprised the group of current non-ideators. All interviews and clinical scales were conducted by an experienced research psychiatrist.
Statisics
Descriptive analysis included percentages, means and standard deviations as well as internal consistency coefficients. The Kolmogoroff-Smirnoff test was used for assessing whether the distribution of variables was normal. Based on previous suicide attempts and current suicidal ideations patients were categorized into two groups respectively. The ttest and Mann-Whitney test were used for comparisons of continuous and the chi-square test for comparisons of categorical variables. The Bonfferoni correction was performed for multiple comparisons made with the t-test. Two logistic regressions were performed to determine whether temperament and character dimensions were predictors of lifetime suicide attempt, and of current suicidal ideation. In order to control for the influence of age, gender and psychopathology measured with PANSS, these variables were entered into the analysis in the first block. The temperament and character dimensions, as exploratory predictor variables, were entered into the second block. All analyses were done using the SPSS 16.0. For all analyses, the level of statistical significance was defined as p less than 0.05.
Results
Twenty nine of 120 (24.2%) patients attempted suicide (18 male).
The t-test, Mann-Whitney and chi-square test comparing patients that previously attempted and did not attempt suicide revealed that the groups differed significantly. With regard to personality dimensions, the Self-transcendence was higher in the group of previous suicide attempters. As far as characteristics of the illness are concerned, the group of previous suicide attempters had earlier age at onset, longer length of illness and higher number of hospitalizations. Means and S.D. of the variables for attempters and non-attempters, and analysis of results are shown in table 1.
As far as current suicidal ideations are concerned, the t-test, Mann-Whitney and chi-square test performed for group differences showed that the dimension of temperament Harm avoidance was significantly higher and character dimension Selfdirectedness was significantly lower in the current suicidal ideators group. With regard to characteristics of the illness, the groups of current ideators and non-ideators differed significantly in the number of hospitalizations. The group of current suicidal ideators had more previous hospitalizations. The results are presented in table 2.
Next, we assessed whether personality dimensions were predictors of lifetime suicide attempts and current suicidal ideation. The logistic regression with lifetime suicide attempt as dependent variable and personality dimensions as predictors was performed. Age, gender and PANSS scores were used as control variables in the first block. The analysis revealed that only the dimension Self-transcendence significantly predicted previous suicide attempt. Results are presented in table 3.
In order to assess whether personality dimensions were the predictors of current suicidal ideation, further investigation by logistic regression analysis, adjusted for age, gender and psychopathology measured with PANSS, and dimensions of personality (Table 4) showed that Self-directedness was the only significant predictor of current suicidal ideations.
Discussion
To the best of our knowledge, this is the first study examining the differences between dimensions of temperament and character in previous suicide attempters vs. non-attempters and current suicidal ideators vs. non-ideators focusing on patients with schizophrenia.
After controlling for age, gender and psychopathology severity, known as factors that might be associated with personality dimensions (Cloninger et al., 1993) , the difference between attempters and non-attempters applied only to the dimension Selftranscendence. Previous studies with suicide attempters, diagnosed otherwise, also described high scores on this dimension (Bulik et al., 1999; Becerra et al., 2005; Yumru et al., 2008) , although it was not uniform finding (Perroud et al., 2010; Joyce et al., 2010) . This dimension has been associated with intensity of positive symptoms on PANSS (Hori et al., 2008; Smith et al., 2008) , as well as in this group of patients (Aukst- Margetić et al., 2011) . Individuals scoring high on Self-transcendence can be characterized as spiritual, unpretentious, creative and humble (Cloninger et al., 1993) . On the other hand, high Self-transcendence combined with low Self-directedness (the dimension that is typically low in patients with schizophrenia) (Smith et al., 2008; Ohi et al., 2012) , may be linked to immaturity, fragile ego-boundaries and magical thinking (Cloninger et al., 1993; Svrakic and Cloninger, 2010) . Psychopathological expression of fragile ego-boundaries might be reflected in phenomena of depersonalization and derealization that showed association with high Self-transcendence (Smith et al., 2008; Hori et al., 2008) , and are also associated with proneness to suicidal attempt (Zikić et al., 2009 ).
Self-transcendence is supposed to be a serotonin-mediated dimension which has been associated with activity of the 5HT1A receptor (Borg et al., 2003; Lorenzi et al., 2005) . The studies generally show the association of the serotonergic system, personality features and suicidal behaviors (van Heeringen, 2003; Seretti et al., 2009 ), although such results are not uniformly confirmed, in the population of patients with schizophrenia (Chong et al., 2000) .
The patients with current suicidal ideation differed from those without suicidal ideation in two personality dimensions. They had higher scores in the dimension Harm avoidance and lower scores in the dimension Self-directedness. Such findings have been described in many previous studies with patients suffering from depression (Corruble et al., 2002; Abrams et al., 2004; Calati et al., 2008) . Although our patients were clinically stable, and low in suicidality scores, the presence of higher Harm avoidance in this group reflected the patients' proneness to anxiety, pessimism and depressive symptoms. In patients with schizophrenia, this dimension has been previously associated with the presence of affective symptoms (Strakowski et al., 1992) . High Harm Avoidance was described as the risk factor for suicide attempts in previous research in various groups of patients (Brezo et al., 2006) , this association has not been confirmed so far in this study focusing exclusively on patients with schizophrenia. The majority of previous studies investigated individuals with a wide range of diagnoses associated with suicidality and compared them to normal controls Becerra et al., 2005; Grucza et al., 2005) , which makes it difficult to control for the confounding effect of psychopathology on personality. Several studies stressed that suicide risk factors for schizophrenia patients differed from the rest of the population: impulsiveness and aggression did not show to be important, and fewer negative symptoms appeared to be relevant (McGrirr et al., 2006; Pompili et al., 2009 ).
High suicidal ideation and behavior in patients with schizophrenia have been associated with comorbidity states, prevailingly depression and addiction (Fenton, 2000; Howton et al., 2005) . The risk factors in patients without such comorbidities have not been researched.
The dimension that also differed between suicidal ideators and non-ideators, and the one that predicted the presence of current suicidal ideation is low Self-directedness. This dimension reflects personality features such as responsibility, purposefulness, resourcefulness and self-acceptance (Cloninger et al., 1993) . Self-directedness is typically low in patients with depression and in patients with schizophrenia (Abrams et al., 2004; Smith et al., 2008) . Moreover, it is the most significant predictor of the patients' level of functioning (Eklund et al., 2004) . Conrad et al. (2009) also stated that differences between patients with or without suicidal ideation are mainly reflected by differences between the character dimensions, as ideation mainly involves higher cognitive processes. Low Self-directedness is the main correlate of personality disorder presence (De la Rie et al., 1998) , the diagnostic category most often associated with suicide attempts and ideation (Andover et al., 2005) .
A dimension previously associated with suicidal behavior in general, Novelty seeking (Grucza et al., 2003; Gil et al., 2003; Becerra et al., 2005) did not show associations with previous suicidal attempt, nor with current suicidal ideation. Our results are in line with those of McGrirr et al. (2006) who showed that impulsivity, and proneness to risk taking behaviors were not predictors of suicide in schizophrenia and also with Gulliem et al., (2002) who showed no correlation between Novelty seeking and suicide attempts. Novelty seeking is a dopaminergically mediated temperamental dimension, conceptually related with impulsivity, attention seeking and proneness to risk taking behaviors, which has been repeatedly correlated with addictive behaviors (van Ammers et al., 1997; Kim et al., 2007) . As comorbidity with addiction is one of the known risk factors for suicide in schizophrenia (Howton et al., 2005) , this was one of the exclusion criteria in our study and a possible reason for the negative results.
Longer duration of illness and larger number of hospitalizations are expected findings in the group of previous suicide attempters and have not been included in further analysis (Qin and Nordentoft, 2005; Levine et al., 2010) .
Our results show that personality profiles for lifetime suicide attempt and current suicidal ideation in schizophrenia patients differ and that suicide attempt and suicidal ideation may not represent the same phenomenon ranging on a single continuum. Even though closely associated, different biological mechanisms may underlie these phenomena and may be linked to distinct patient populations and personality dimensions (Huang et al., 2000; Gil, 2005; Conrad et al., 2009; Smith et al., 2010) . In comparison with previous research published by Gil (2005) Our results correspond to the data regarding lifetime prevalence of suicide attempts in chronic schizophrenic samples (Radomsky et al., 1999; Kasckow et al., 2011) 
Limitations
We did not analyze attempts according to suicide attempt method or their other characteristics. This needs to be done in future research since suicide attempt method and its lethality may be associated with impulsivity (Zouk et al., 2006; Giegling et al., 2009) and accordingly could be associated with personality dimensions. We also did not examine the relationship between suicidal behavior and specific risk factors more proximal to a suicide attempt. In a retrospective assessment, reporting on suicide attempts may be influenced by recall ability to assess the significance of the past suicidal behavior or willingness to disclose such information. The use of a multiple item questionnaire to measure suicidal ideation may increase the reliability of this variable, although the item 9 of BDI has successfully been used to measure suicidal ideation (Valtonen et al., 2009 ).
Including healthy comparisons group may give us more insight into the possible differences in personality dimensions between attempters, non-attempters and controls as well as ideators, non-ideators and controls.
Despite these caveats, the present study contributes to the ongoing debate in the field of suicidology regarding the continuity or dichotomy of suicidal phenomena in general (Gil, 2005) and the specificity of schizophrenia in this regard (Huang et al., 2000; Nakagawa et al., 2011) . To prevent suicidal behavior, it is important to better understand which personality traits are associated with suicidal ideation and suicide attempts.
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